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(57)Abstract: 

PROBLEM TO BE SOLVED: To overcome the problems 
wherein a uniform thickness cannot be obtained, when a 
semiconductor wafer is polished until it becomes 
extremely thin, and that the semiconductor wafer is 
damaged when polishing, transferring, or peeling of the 
semiconductor wafer. 

SOLUTION: This semiconductor wafer protecting sheet ..m.^ >*-^v- 4. 

includes a sheet-like support 1, an adhesive layer 2 for 
bonding a base material, which is laminated on the 
support 1, a base material 3 laminated on the adhesive 
layer 2 for bonding a base material and an adhesive layer 
4 for bonding a wafer, which is laminated on the base 
material 3. The support 1 has a modulus of elongation of 
0.05-10 GPa and a thickness of 50-300 //m, and at least 
one of the peeling strength, when the support 1 is 
peeled from the base material 3 after wafer polishing and 
the peeling strength when the base material 3 is peeled 
from the wafer, is set at 1 .0 x 10-3 to 2.0 N/20 mm. 
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* NOTICES * 

JPO and NCIPI are not responsible for any* 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The base material binder layer by which the laminating was carried out on the sheet- 
like base material (1) and this base material (1) (2), It is the sheet for semi-conductor wafer 
protection which has the wafer binder layer (4) by which the laminating was carried out on the 
base material (3) by which the laminating was carried out on this base material binder layer (2), 
and this base material (3). The modulus of elasticity in tension of this base material (1) by 0.05- 
10GPa The thickness is 50-300 micrometers. The sheet for semi-conductor wafer protection 
characterized by at least one side of the peel strength at the time of exfoliating the peel 
strength or this base material (3) at the time of exfoliating said base material after wafer polish 
(1) from said base material (3) from a wafer being 1.0x10-3-2.0N / 20mm. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the sheet for semi-conductor wafer protection, 
especially carries out until [ ultra-thin ] polish of the semi-conductor wafer, and relates to the 
sheet for semi-conductor wafer protection which prevented the curvature and crack at the time 
of conveyance. 
[0002] 

[Description of the Prior Art] There are a silicon wafer, gallium-arsenic, etc. in the wafer used 
for manufacture of a semiconductor chip, and the silicon wafer is used abundantly especially. 
Although the silicon wafer is manufactured by slicing the single crystal silicon of a high grade 
thinly in thickness of about 500-1000 micrometers, further thinning is desired by the spread of 
IC cards (in theque rhe TEDDO circuit card), and multilayering of stacked CPD (chip size 
package) in recent years. To grind conventionally the semi-conductor wafer whose thickness 
was about 350 micrometers to 100 micrometers or less has been needed. 
[0003] although the pressure sensitive adhesive sheet with which the binder is applied on the 
elasticity base material was conventionally used for polish of a semi-conductor wafer, since the 
tension which is stuck and is sometimes applied was accumulated as residual stress, when until 
polish of the semi-conductor wafer was carried out ultra-thin, the residual stress of a pressure 
sensitive adhesive sheet was superior in the pressure sensitive adhesive sheet using an 
elasticity base material from the reinforcement of a wafer, and curvature had occurred to the 
wafer in it according to the force which is going to cancel residual stress. Moreover, since the 
wafer was weak after polish, in the elasticity base material, the wafer might be damaged at the 
time of conveyance. 

[0004] Since the breakage at the time of this polish and subsequent conveyance is prevented, a 
hard base material can be considered as a base material of the sheet for protection of a thin film 
wafer or the diameter wafer of macrostomia. However, when it was going to exfoliate this hard 
base material from the semi-conductor wafer, the new technical problem that the force applied 
at the time of exfoliation for the rigidity of a hard base material will damage propagation and a 
weak wafer even to a wafer occurred. 
[0005] 

[Problem(s) to be Solved by the Invention] therefore, the purpose of this invention can perform 
polish which can obtain uniform thickness even if it carries out until [ ultra-thin ] polish of the 
semi-conductor wafer, and even if it is it in which [ which exfoliate from the time of conveyance, 
and a semi-conductor wafer at the time of this polish ] case, it is related with the sheet for 
semi-conductor wafer protection which breakage does not produce to this semi-conductor 
wafer. 
[0006] 

[Means for Solving the Problem] The base material binder layer by which the laminating was 
carried out on the sheet-like base material and this base material as a result of this invention 
person's inquiring wholeheartedly in view of the above, It is the sheet for semi-conductor wafer 
protection which has the wafer binder layer by which the laminating was carried out on the base 
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material by which the laminating was carried out on this base material binder layer, and this base 
material. The modulus of elasticity in tension of this base material, since the peel strength at the 
time of exfoliating the peel strength and tfiis base material at the time of exfoliating said base 
material after the thickness and wafer polish from said base material from a wafer was specified, 
even if it carried out until [ ultra-thin ] polish of the semi-conductor wafer, the curvature and 
crack at the time of conveyance have been controlled. 
[0007] 

[Embodiment of the Invention] The modulus of elasticity in tension of the base material specified 
by this invention was specified for breakage arising to a wafer, in case it would exfoliate from a 
wafer, if too high, and it is because a semi-conductor wafer cannot be assisted, but a deflection 
occurs and breakage of a crack etc. occurs, in case the semi-conductor wafer after polish will 
be conveyed, if too low, and its 0.05-1 OGPa (G pascal) is specifically desirable. This modulus of 
elasticity in tension is an initial elastic modulus (JIS K 7127) called for from the SS curve 
obtained when the sample of the shape of a strip of paper with a width of face of 10mm is pulled 
at 100% of a rate in 1 minute in 23 degrees C. 

[0008] Since a semi-conductor wafer cannot be assisted, but a deflection occurs, and breakage 
of a crack etc. occurs, it will not curve if too thick, but air bubbles mix at the time of lamination 
and poor polish occurs in case the semi-conductor wafer after polish will be conveyed, if too 
thin, having specified the thickness of this base material specifically has desirable 50-300 
micrometers. 

[0009] If a modulus of elasticity in tension and thickness are the above-mentioned values, the 
material adopted as this base material can be chosen suitably, and specifically has polyethylene 
terephthalate, polyethylenenaphthalate, polyimide, a polycarbonate, polystyrene, an acrylic nitril 
styrene-butadiene-rubber copolymer, etc. 

[0010] This base material must be the thing of diactinism in order to make the ultraviolet rays 
irradiated from a base material side reach even a binder layer, when the binder layer mentioned 
later is an ultraviolet curing mold binder. Moreover, this base material must have the melting 
point of temperature higher than the temperature at which the binder layer mentioned later is 
used at the time of heating in the case of a heat hardening mold binder or a heating foaming 
mold binder. 

[001 1] The peel strength (JIS Z 0237) at the time of exfoliating the peel strength (JISZ 0237) 
and this base material at the time of exfoliating said base material after wafer polish and said 
base material from a wafer was specified because a wafer would be damaged with the stress 
applied at the time of exfoliation, if too high [ if too low, adhesion will not be demonstrated, but ], 
and its 1.0x10-3-2.0N / 20mm are specifically desirable. If it is in specifying this peel strength, it 
is attained by adjusting the peel strength of the above-mentioned binder layer by the well-known 
approach conventionally. As this binder layer, there are a common pressure-sensitive mold 
binder, an ultraviolet curing mold binder, a heat hardening mold binder, a heating foaming mold 
binder, etc. As this pressure-sensitive mold binder, well-known binders, such as acrylic, a rubber 
system, and a silicon system, are used conventionally. What blended the base polymer, the 
ultraviolet-rays hardenability compound, the ultraviolet curing initiator, etc. as said ultraviolet 
curing mold binder is adopted, and there are a common acrylic binder, a rubber system binder, 
etc. as this base polymer. 

[0012] In addition, in order to start hardening of the above-mentioned ultraviolet curing mold 

binder, the exposure of ultraviolet rays is needed. Moreover, about a heat-curing mold binder and 

a heating foaming mold binder, heating is needed at the time of exfoliation. It is carried out after 

grinding and conveying a semi-conductor wafer as timing of UV irradiation and heating. 

[0013] The well-known synthetic resin used as a base material of the sheet for semi-conductor 

wafer protection can be conventionally used for the base material adopted by this invention. 

Specifically, independent layers, such as a polyvinyl chloride, polybutene, polybutadiene, 

polyurethane, an ethylene-vinyl acetate copolymer, polyethylene, polypropylene, and an 

ethylene-acrylic copolymer, compound layers, or two or more of these layers exist. 

[0014] This base material must be the thing of diactinism in order to make the ultraviolet rays 

irradiated from a base material side reach even a binder layer, when the binder layer mentioned 
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later is an ultraviolet curing mold binder. Moreover, this base material must have the melting 
point of temperature higher than the temperature at which the above-mentioned binder layer is 
used at the time of heating in the case of *a heat'hardening mold binder or a heating foaming 
mold binder. 

[0015] If needed, the sheet for semi-conductor wafer protection concerning this invention sticks 
a releasing paper or exfoliation sheets, such as a polyethylene laminated paper and exfoliation 
processing plastic film, to the adhesive face of the above-mentioned wafer binder layer, and is 
saved in it. 

[0016] The base material binder layer by which the laminating was carried out on the sheet-like 
base material and this base material if it was in this invention, It is the sheet for semi-conductor 
wafer protection which has the wafer binder layer by which the laminating was carried out on the 
base material by which the laminating was carried out on this base material binder layer, and this 
base material. The modulus of elasticity in tension of this base material by 0.05-1 OGPa The 
thickness is 50-300 micrometers. When at least one side of the peel strength at the time of 
exfoliating the peel strength or this base material at the time of exfoliating said base material 
after wafer polish from said base material from a wafer was 1.0x10-3-2.0N / 20mm, a header and 
this invention were completed for the above-mentioned technical problem being solvable. 
[001 7] 

[Example] It is explained to a detail using drawing 1 and Table 1, comparing the example of the 
sheet for semi-conductor wafer protection concerning this invention with the example of a 
comparison. Drawing 1 is the sectional view having shown typically the example and the example 
of a comparison of the sheet for semi-conductor wafer protection concerning this invention. 
[0018] 
Table 1] 
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[001 9] The "polish nature" in the characteristic value of Table 1 on this sheet for semi- 
conductor wafer protection The diameter of 8 inches, After sticking a semi-conductor wafer with 
a thickness of 700 micrometers, it grinds until thickness is set to 50 micrometers in the rear 
face of a wafer using a grinder (incorporated company disco back grinder DFG-82IF/8). When 
sticking a semi-conductor wafer, air bubbles mixed, or carried out that the base material stuck 
at the time of polish exfoliated etc., the case where irregularity arose on the front face of the 
semi-conductor wafer after polish was made as x, and except [ its ] was made into O. 
[0020] After the "detachability" in the characteristic value of Table 1 stuck the semi-conductor 
wafer with a diameter [ of 8 inches ], and a thickness of 700 micrometers on this sheet for semi- 
conductor wafer protection, when it was ground until thickness was set to 50 micrometers in the 
rear face of a wafer using the grinder (incorporated company disco back grinder DFG-82IF/8) 
and exfoliated a base material, it made x what the crack generated to the wafer, and made 
except [ its ] O. 

[0021] The "conveyance nature" in the characteristic value of Table 1 on this sheet for semi- 
conductor wafer protection The diameter of 8 inches, After sticking a semi-conductor wafer with 
a thickness of 700 micrometers, it grinds until thickness is set to 50 micrometers in the rear 
face of a wafer using a grinder (incorporated company disco back grinder DFG-82IF/8). When 
conveying the semi-conductor wafer after polish, a semi-conductor wafer could not be assisted, 
but the thing the deflection generated and it became impossible to convey to breakage, a 
cassette, etc. was made into x, and except [ its ] was made into O. 
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[0022] The example shown in Table 1 is explained. This example or the sheet for semi-conductor 
wafer protection to cut has the wafer binder layer 4 by which the laminating was carried out on 
the base material binder layer 2 by which the laminating was carried out on the sheet-like base 
material 1 and this base material 1, the base material 3 by which the laminating was carried out 
on this base material binder layer 2, and this base material 3, as shown in drawing 1 . Both peel 
strength at the time of the modulus of elasticity in tension of this base material 1 exfoliating the 
peel strength and this base material 3 at the time of 3.0GPa and its thickness being 100 
micrometers, and exfoliating said base material 1 after wafer polish from said base material 3 
from a wafer is 0.1 Ns / 20mm. This base material is a product made from polyethylene 
terephthalate. This base material binder layer 2 The copolymer 1 00 weight section of the ethyl- 
acrylate-2-ethyIhexyl acrylate as a base polymer, The 6 functionality urethane acrylate oligomer 
120 weight section as an ultraviolet-rays hardenability compound, The benzoin-iso-propyl-ether 
8 weight section as the 2 and 4-toluylene diisocyanate 3 weight section and the ultraviolet 
curing initiator as a cross linking agent is blended. This wafer binder layer 4 blends the 2 as 
copolymer 100 weight section and cross linking agent of ethyl-acrylate-2-ethylhexyl acrylate as 
base polymer, and 4-toluylene diisocyanate 3 weight section, and a base material is polyethylene 
further. In addition, the thickness of a base material is 100 micrometers and the thickness of this 
base material binder layer 2 and this wafer binder layer 4 is 20 micrometers, respectively. 
[0023] The sheet for semi-conductor wafer protection of the example 1 of a comparison thru/or 
the example 6 of a comparison of the sheet for semi-conductor wafer protection of an example 
is the same as that of this example except having changed the value in Table 1. 
[0024] As the example 1 of a comparison and the example 2 of a comparison showed, when the 
modulus of elasticity in tension of a base material 1 was too low, the base material 1 bent at the 
time of conveyance, and breakage of a wafer arose, and when, and a base material 1 was too 
hard and stuck a semi-conductor wafer, air bubbles mixed, irregularity arose on the wafer front 
face, and it became poor polish. [ too ] 

[0025] As the example 3 of a comparison and the example 4 of a comparison showed, when the 
thickness of a base material 1 was too thin, the base material 1 bent at the time of conveyance, 
and breakage of a wafer arose, and when too thick and sticking a semi-conductor wafer, air 
bubbles mixed, irregularity arose on the wafer front face, and it became poor polish. 
[0026] As the example 5 of a comparison and the example 6 of a comparison showed, when the 
peel strength at the time of exfoliating the peel strength and this base material 3 at the time of 
exfoliating said base material 1 after wafer polish from said base material 3 from a wafer was too 
small, the base material 1 and the base material 3 shifted during polish, and when large to a 
lifting and the remainder, breakage of a wafer produced poor polish at the time of exfoliation. 
[0027] 

[Effect of the Invention] The sheet for semi-conductor wafer protection concerning this 
invention The base material binder layer by which the laminating was carried out on the sheet- 
like base material and this base material, and the base material by which the laminating was 
carried out on this base material binder layer, It is the sheet for semi-conductor wafer 
protection which has the wafer binder layer by which the laminating was carried out on this base 
material. Set the modulus of elasticity in tension of this base material to 0.05-1 OGPa, and the 
thickness is set to 50-300 micrometers. By setting at least one side of the peel strength at the 
time of exfoliating the peel strength or this base material at the time of exfoliating said base 
material after wafer polish from said base material from a wafer to 1 .0x10-3-2.0N / 20mm Even 
if it is the time of grinding a semi-conductor wafer thinly, poor polish does not arise, but even if 
it was the time of exfoliating from a semi-conductor wafer, breakage of a semi-conductor wafer 
stopped not exfoliating a base material from a base material, or producing a base material. 
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* NOTICES * 

JPO and NCIPI are not responsible for any * 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the sectional view having shown typically the example and the example 
of a comparison of the sheet for semi-conductor wafer protection concerning this invention. 
[Description of Notations] 

1 Base Material 

2 Base Material Binder Layer 

3 Base Material 

4 Wafer Binder Layer 
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